Background: Previous studies in developing countries suggest that a husband plays an influential role in a woman's contraceptive use. The influence of a husband/partner's healthcare decision making power on a woman's intention to use contraceptives in Mozambique has not been studied. The present study examined this relationship using data from the 2011 Mozambique Demographic and Health Survey (DHS), which included a nationally representative sample of 7,022 women aged 15-49 years. Methods: The primary outcome of interest in the study was a woman' s intention to use contraceptives. The primary exposure of interest was the person making decisions about a woman's healthcare, dichotomized as the husband/partner alone vs. the woman herself or jointly with her husband/partner. Several potential socio-demographic confounders were adjusted for in overall and stratified multivariable logistic regression models. Adjusted odds ratio (AOR) and the associated 95% confidence interval (CI) are reported. Results: The mean age of the sample was 30.4 (95% CI: 30.1 -30.7) years. Overall, a woman who reported her husband/ partner usually made the decision about her healthcare was 19% less likely to report an intention to use contraceptives than a woman who reported that she herself or jointly with her husband/partner made the decision (AOR = 0.81, 95% CI 0.71-0.92). In stratified analyses, the association remained statistically significant among rural women (AOR = 0.75, 95% CI: 0.65 -0.87); among women with knowledge of modern contraceptive methods (AOR = 0.83, 95% CI: 0.73 -0.95); and among women with three or more (AOR = 0.81, 95% CI: 0.68 -0.97) and two or fewer (AOR = 0.79, 95% CI: 0.65 -0.96) living children. Conclusions: A husband/partner's healthcare decision making power in the relationship had a significant negative effect on a Mozambican woman's intention to use contraceptives. These findings have implications for addressing the role of men in the design and implementation of successful family planning programs to improve the contraceptive uptake rate among women in Mozambique.
Background
Family planning is regarded as one of the ten greatest public health achievements of the 20 th century [1] . Despite the far reaching impact of family planning on the health and well-being of children, women, and families [2] [3] [4] [5] , modern contraceptive use in the developing world, especially in Africa, remains low [6] . In Mozambique in 2003, the prevalence of any method of modern contraceptive use among women of reproductive age who were married or were in union was 11.8% [6] . Almost a decade later, the 2011 contraceptive use rate in this group of women remained virtually unchanged at 11.5% [7] . Understanding the barriers to modern contraceptive use in Mozambique would assist policy makers and planners in developing targeted family planning programs for increasing the contraceptive use rate.
Women in developing countries face multifaceted and challenging barriers to modern contraceptive use. A complex interplay of demographic, social, cultural, and economic factors contribute to a woman's failure to use modern contraception. The influence of the male partner on a woman's reproductive health decisions is an important area of reproductive health research that has garnered greater attention in the last decade [8] . Several previous studies in developing countries suggest that the husband exerts a significant influence on a woman's decision to use contraceptives [8] [9] [10] . Even well-educated women who desire to use contraceptives fail to do so because of their husband's objection to family planning. For example, in a study from Ghana a husband's attitude toward family planning was found to strongly influence the wife's attitude toward contraception [9] . Similar findings were reported in Pakistan, where women faced with making a decision about family planning tend to base their decision on their husband's fertility preferences and attitudes toward family planning [10] .
To the best of our knowledge, there are currently no studies that have examined the role of a husband/partner on a woman's current contraceptive use or her future intentions of contraceptive uptake in Mozambique. This study aims to understand the influence of a husband/ partner's healthcare decision making power on a woman's intention to use contraceptives among a nationally representative sample of reproductive aged (15-49 years) women in Mozambique. Quantifying this relationship would provide additional useful data for reproductive health program planning in Mozambique.
Methods

Study setting
Mozambique, located in south-eastern Africa, is administratively divided into 11 provinces and 128 districts. The 11 provinces are divided into three geographical regions: the North, the Central, and the South. The population of Mozambique in 2013 was approximately 24 million and women of reproductive age comprised about 24% of the total population. In 2010, the total fertility rate was 5.1 children per woman. The majority of the population in Mozambique is rural (69%) and subsistence agriculture is the main economic activity [11, 12] . The healthcare system in Mozambique is predominantly supported by the public sector and consists of the primary (652 health posts and 435 health centers), secondary (27 rural and 8 district hospitals), tertiary (5 general and 7 provincial hospitals), and quaternary (3 central hospitals) levels [13] . While all levels of the public healthcare system provide reproductive health services, mostly free of charge, the primary level plays the most significant role in the promotion and delivery of family planning services.
Study design and sampling
This cross-sectional study utilized the data from the 2011 Mozambique Demographic and Health Survey (2011 MDHS). The data for the study was down loaded, with permission from the Demographic and Health Survey website at: www.dhsprogram.com/data/availabledatasets.cfm. The sampling procedures and survey instrument design have been published in detail previously [7] . Briefly, the 2011 MDHS was a stratified twostage cluster sampling designed to collect nationally and regionally representative data on population and health indicators. In the first stage, 611 primary sampling units (256 in urban and 355 in rural areas) were identified using a Differential Global Positioning System (DGPS). In the second stage, a representative sample of 13,964 households was randomly selected. Homeless people, and households and individuals living in collective shelters such as hotels, hospitals, military units, and student housing were excluded from this sampling process (this represented an exclusion of 3.3% of the total population). In all 13,871 women of reproductive age (ages 15 -49 years) eligible for an individual interview were identified from the households selected in the sample and 13,718 of them were interviewed (99% response rate). A total of 7,022 women who were in a union (had a husband or a partner) and had complete information on the primary exposure and main outcome of interest were included in the present analysis.
Survey instrument and data extraction
The DHS data were collected during face-to-face interviews using tablet computers equipped with a CAPI System (Computer-Assisted Personal Interview) using three questionnaires: the Household, the Women's, and the Men's Questionnaire. For the purpose of this study, the Individual Recode Women Dataset derived from the Women's Questionnaire was used. The Women's Questionnaire collected data on age, education, religion, reproductive history, knowledge and use of contraceptive methods, antenatal care, marriage and recent sexual activity, fertility preferences, husband's background, woman's status, and domestic violence. Portuguese was the language used in the questionnaires, and all the survey instruments were pre-tested in urban and rural areas in the Bilene Macia District of Gaza Province in February 2011. Manual and automatic procedures such as verification of questionnaires, revision and codification, and editing and analysis of inconsistencies were used for data quality assurance and control. Data entry was conducted using microcomputers equipped with Census and Survey Processing System (CSPro) software.
Primary outcome of interest
The primary outcome of interest in this study was a woman's future intention to use modern contraceptives measured using the question: are you thinking about using any contraceptive method to delay or avoid getting pregnant in the future? The possible responses to the question included: plan to use the methods within the next 12 months; plan to use the methods in the future with no time specified; unsure about use; and does not intend to use the methods. These responses were categorized as those who intended to use the methods in the future, those who did not intend to use the methods, and those who were unsure about use in the available MDHS 2011 dataset. Those in the unsure about use category were excluded from the present analysis. Thus, the outcome was dichotomized as: those who intended to use contraceptives in the future and those who did not intend to use. To avoid loss of statistical power, observations with missing information on covariates other than the primary exposure and the outcome were not excluded but were treated as missing data.
Primary exposure of interest
The primary exposure of interest in this study was the person who usually made the decision on the respondent's healthcare. This was designed to capture the information on the individual in the family who had the decision making power in regards to the respondent's healthcare needs and was measured with the question: who usually makes the decision about your healthcare? The possible responses included: respondent alone, husband/partner alone, respondent and husband/partner jointly, someone else, and other. The latter two groups were excluded in this analysis as they were not related to the research question of interest. The response levels for the primary exposure were dichotomized as: the respondent alone or jointly with husband/partner and the husband/partner alone. The rationale for combining respondent alone and joint decision making responses were two-fold: i) there were only a small proportion of the women reporting making the healthcare decision on their own, and ii) the question of interest was whether a husband as a sole healthcare decision maker had an influence on a woman's contraceptive use intention compared to a decision making process in which a woman was involved.
Potential confounders
The following potential confounding variables were included in the study: respondent's age, educational level, employment status, religious beliefs, knowledge about modern contraceptive methods, region of residence, type of place of residence (rural vs. urban); cohabitation status with the husband/partner; number of living children; and husband/partner's education and desire for children.
Data analysis
DHS surveys apply the household weights and the individual sampling weights to account for differences in the probability of selection and interview between observations in the study. The use of sampling weights in the analysis is appropriate when calculating representative levels of statistics such as proportions, means, and medians. However, to avoid overestimation of the measure, use of samplings weights is not recommended for estimating relationships such as regression and correlation coefficients [14] . Therefore, the sampling weights [7] were applied to the calculations of proportions and means in the study but not to the logistic regression models. Overall and stratified univariable and multivariable logistic models examined the association between the primary exposure and outcome and the associated odds ratio and 95% confidence intervals (OR; 95% CI) were computed. Data analysis was performed using SAS 9.3 (SAS Institute Inc, Cary, NC, USA) applying SAS Survey procedures (PROC SURVEYFREQ, PROC SURVEYLO-GISTIC) to obtain correct estimates and to account for the complex sampling design, when appropriate.
Ethics statement
This study was conducted using secondary data analysis from the 2011 MDHS dataset. The data collection methods for the 2011 MDHS, including the consent process, have been previously described [7] . Written informed consent for the present analysis was not necessary because secondary data analysis did not involve interaction with the participants. This study was approved by the Kent State University Institutional Review Board as a Level I Exemption Category 4 (Existing Data, Documents, and Specimens) research protocol (#13-578).
Results
Sample characteristics
The mean and median ages of the study sample were 30.4 (95% CI: 30.1 -30.7) and 29.0 (95% CI: 28.6 -29.5) years. The mean and median number of living children a woman had were 3.0 (95% CI: 2.9 -3.0) and 2.2 (95% CI: 2.1 -2.24; range: 0 -12). Table 1 presents the prevalence of various socio-demographic characteristics and contraceptive use in the study sample. Overall, 38.5% (95% CI: 37.2 -39.9) of the women reported having no formal education and 41.5% (95% CI: 40.2 -42.8) reported currently working. Seventy-four (95% CI: 73.4 -74.3) percent of the women lived in rural areas. Eighty-six percent (95% CI: 84.7 -86.5) of the women reported that their husband/partner was living with them. Overall, 39.3% (95%: 37.7 -40.0) of the women reported both she and her husband wanted the same number of children, while 55.2% (95% CI: 53.6 -56.7) reported that their husband wanted more children than they did. Ninety-six percent (95% CI: 
Healthcare decision making
Overall, 71.6% of the women in the study reported that they or their partner and they jointly made the decision about their healthcare while 28.4% reported that the husband/ partner made the healthcare decision alone. The women who reported that their husband made the healthcare decision were slightly younger than those making the decision jointly (29.62 vs. 30.64 years; p < 0.001.). In addition, a woman's education level (p < 0.001), employment status (p = 0.003), religion (p < 0.001), region of residence (p < 0.001), urban vs. rural residency (p < 0.001), knowledge of modern methods of contraception (p = 0.003), living arrangement with the husband (p < 0.001), husband's education (p < 0.001), and husband's desire for children (p < 0.001) were all significantly associated with who made the healthcare decision for the respondent (Table 1) .
Intention-to-use contraceptives
Overall, 44.7% (95% CI: 43.4 -46.1) of the women reported that they intended to use contraceptives in the future to delay or prevent pregnancy. Among the women who reported that they and their husband jointly make the decision about their health, 46.1% (44.5 -47.8) reported an intention to use contraceptives in the future, while among women who reported their husbands made the healthcare decision 41.9% (95% CI: 39.4 -44.4) reported the intention to use contraceptives (p = 0.007). In the univariable analysis, intention to use contraceptives was significantly associated with the husband making the healthcare decision, respondent's age, education level, employment status, religion, knowledge of modern contraceptives, and husband's educational level and desire for children (Table 2 ). In the multivariable analysis, a husband making the healthcare decision and a woman's intention to use contraceptives remained inversely associated (OR = 0.82; 95% CI: 0.72 -0.93) ( Table 3) .
In the stratified analysis by the type of place of residence, the inverse relation between the husband making the healthcare decision for the respondent and a woman's intent to use contraceptives remained only among rural women (OR = 0.75; 95% CI: 0.65 -0.87) ( Table 3) . Similarly, the relationship held when assessed only among women who knew of modern contraceptive methods (OR = 0.82; 95% CI: 0.72 -0.94). The negative relationship between a husband making healthcare decisions for a respondent and a woman's intention to use contraceptives remained statistically significant regardless of the number of living children. However, in terms of the husband's desire for children, the relationship only held among women who reported that their husband wanted more children (OR = 0.70; 95% CI: 0.58 -0.83) than them (Table 3) .
Discussion
In this study conducted in a nationally representative sample of reproductive aged women in Mozambique, we observed that a majority of the women reported that they did not intend to use contraceptives in the future. Furthermore, those women who indicated that their husband made healthcare decisions for them were 18% less likely to report an intention to use contraceptives. The indication by the majority of the women surveyed that they did not intend to use contraceptives in the future poses a tremendous challenge for increasing the current low contraceptive use rates in Mozambique. Increasing the contraceptive uptake in Mozambique is necessary for impacting the country's high fertility, infant mortality, and maternal mortality rates. The healthcare decision making power of a husband as a significant barrier for a woman's intent to use contraceptives observed in this study highlights the influence that males exert on the reproductive health decisions of Mozambican women. These findings have implications for future reproductive health program planning in the country.
The results of our study are similar to findings from other developing countries that have assessed the role of males in reproductive health decision making for women. For example, a 2010 study in Cambodia reported that women who agreed with the statement that their husband was the one who makes the final decision about contraception were 50% less likely to be practicing contraception than women who disagreed with that statement [15] . Similarly, in a study in Pakistan, a woman's inability to discuss family planning issues with her husband negatively affected her intention to use contraception (OR = 0.81) and a woman's perception that the husband was the sole decision-maker on family planning issues negatively affected a woman's intention to use contraception (OR = 0.74) [16] . Although the socio-economic, cultural, religious and political contexts of the study settings vary, consistent association of the husband's healthcare decision making power negatively impacting a woman's contraceptive use provides important insight for family planning and reproductive health program planners. The role and influence of husbands need to be taken into account when developing family planning services and programs for women to increase contraception in developing countries.
The association between the husband/partner making the healthcare decision for the woman and her intention to use contraceptives was observed among rural women, but not among urban women. This may be due to the fact that family planning services are more likely to be available in urban than in rural areas, and women in urban areas are more likely to be aware of these services and their benefits. Moreover, urban women are more likely to be educated, employed and empowered, allowing them to make independent choices about their health without overly -relying on their partners. While data from Mozambique are limited on these observations, studies from other countries have found a consistent relationship between a woman's education, employment status, socioeconomic status, and place of residence (urban vs. rural) and their utilization of modern contraception [15] [16] [17] [18] . Our study findings highlight the modifying effect of place of residence (rural vs. urban), which is a proxy for socioeconomic and cultural factors, and contraceptive accessibility, on the relationship between a woman's intention to use contraceptives and the husband's healthcare decision making role in the relationship.
The inverse relationship between a husband's healthcare decision making and a woman's intent to use contraceptives remained only among women with knowledge of modern contraceptives when stratifying by the contraceptive knowledge. These findings suggest that besides having knowledge of modern contraceptive methods, another factor that drives the women's decision for not engaging in contraceptive use in Mozambique appears to involve the male subject (husband/partner). Additionally, the husband's desire for more children appears to negatively influence a woman's intention to use contraceptives; among women who reported that the husband wanted more children than them, women whose healthcare decisions were solely made by their husband/partner were 30% less likely to use contraceptives as compared to those who made the decision themselves or jointly with their husband/partner. The fact that the association between a husband's healthcare decision making and a woman's intent to use contraception remained regardless of the number of living children suggests that even though the woman has the knowledge of modern contraceptive methods and has the desire to limit the family size, she is less likely to use contraception due to her husband making the decision for her.
This study did not specifically assess how and why the healthcare decision making power by the male in the relationship influences a woman's intent to use contraception among Mozambican women. However, the existing body of research from other African countries may provide some insight into the possible reasons. A 2014 study from Uganda found that in rural areas men were the primary decision-makers at the household level and acted as obstacles to women's utilization of family planning services [18] . These men, as the financial managers of the family assets, tend to perceive modern contraceptives as an additional cost for the family because of the contraceptive purchase costs and expenses associated with the treatment of side effects of contraceptives. The researchers of the study posit that these financial barriers need to be realistically taken into account when designing strategies that seek to change men's attitudes towards the use of modern contraceptives. Future research is needed to explore if these and/or other reasons may explain how a healthcare decision hinders a woman's intention to use contraception in Mozambique.
For Mozambique to increase contraceptive use among women of reproductive age, the barrier of a male's influence on a woman's intention to use contraceptives must be addressed. Various strategies have been designed and implemented to improve male involvement in family planning and contraceptive use decision making in other countries that perhaps could be adapted for application in Mozambique. For example, a program in Kenya successfully used workplace motivators to educate males about contraception, birth spacing and other reproductive health matters [19] . Another initiative implemented in Benin by local organizations used dramas to persuade men to be more supportive of their wives' desires towards contraception. This approach contributed to a significant decrease in the numbers of children desired by both men and women in Benin [20] . Such innovative approaches need to be explored in Mozambique to engage men in a positive reproductive health decision making process and change them to facilitators for women's contraceptive use.
Our study has several strengths and limitations. This study included a nationally representative sample thus has high generalizability. Moreover, this study used the most recent DHS data available and thus provides the current situation in Mozambique. Most of the prior studies using the DHS data have grouped Mozambique with other Sub-Saharan African countries. However, our study was conducted using cross-sectional survey data, and therefore does not allow for any causal inferences between the main exposure and the outcome. The selfreported nature of the exposure and outcome may result in misclassification bias. However, any misclassification is likely to be non-differential, thus the observed association is likely an underestimation of the actual. We were also unable to ascertain the potential impact of unmet contraceptive needs. We were unable to adjust for the respondent's past experience with contraceptives use, which may have a bearing on the intention to use or not use in the future. Finally, the outcome assessed in the study was the intention to use contraceptives in the future, which may not accurately predict the actual use.
Conclusion
In summary, this study found that among a nationally representative sample of Mozambican women of reproductive age (15 -49 years old), there was a significant effect from the husband/partner's healthcare decision Male involvement in the family planning decision making process is likely to have an impact on Mozambique reaching its target goal of increasing contraception utilization by women of reproductive age. This is vital for the country as family planning is an effective public health tool that guarantees that women "stay healthier, are more productive, and have more opportunities for education, training, and employment, which in turn, benefits entire families, communities and nations" [21] .
